Abstract---
INTRODUCTION TO OPTIMIZATION OF RC ELEMENTS
PTIMIZATION is the process of finding a minimum or maximum value of a function for some constraints. The optimization approach is based on the design of reinforced concrete columns. Optimum design of reinforced concrete elements plays an important role in economical design of reinforced concrete structures. An attempt has been made to achieve the optimal design of RC columns can be done by using matlab software. The optimization problem is resolved by formulating the design variables for the structural elements. The objective function was the total cost of the concrete element is the sum of the costs of its constituent materials, the transportation cost, fabrication, mixing, placing, compacting and curing cost. During the present study, Optimization process is done for different grades of concrete and diameter of rods. The optimization problem is a Constrained Nonlinear minimization problem and is solved by using fmincon SQP Algorithm of matlab. The cost function represent the cost of concrete and reinforcement. The results obtained from the analytical study is carried out based on effect of grade of concrete and diameter of reinforcement is achieved with minimum cost construction. examples are developed for the design optimization of columns. In such a situation an optimization procedure can help designers to find the best design or at least, a good design among different possible designs. The efficiency of the sqp algorithm was examined and found to be good. All the examples proved that the results are economical and gives minimum construction cost.
II. FORMULATION OF OPTIMIZATION PROBLEM
In a more advanced formulation, the objective function, f(x), to be minimized or maximized, might be subject to constraints in the form of equality constraints, G i (x) = 0 ( i = 1,...,m e ); inequality constraints, G i ( x) ≤ 0 (i = m e + 1,...,m); and/or parameter bounds, x l , x u .
The general optimization problem has the form given in Equation ( 
III. OPTIMIZATION OF RC COLUMNS
Optimization of RC columns are used to examine the advantages of a design such as minimum construction cost. Which gives safety, serviceability and economy of a structure. Some restrictions, called design constraints, may limit the acceptable values of the design variables.
A. Objective Function
The objective function is a criterion by which one or many acceptable designs are preferred to others. It is often assumed that the objective function has to be minimized but in some cases maximization of the objective function (e.g. maximization of mechanical efficiency) is aimed. Although in many cases the weight of structure is considered as the objective function. The total cost of RC structure is considered as the objective function. In general, the cost function may include the initial cost, maintenance cost and expected failure cost. In this research the minimization of the cost of the column is carried out.
B. Design Constraints
The constraints reflect design requirements in the optimization problem. In other words they limit the range of acceptable designs in the problem. In this research, the constraints relevant to the design of RC column are applied using function. 
C. Starting Solution
Starting solution is nothing but initial point where solver begins its search for a minimum value between this ranges.
IV. EFFECT OF CONCRETE GRADE ON THE COST COLUMN

Optimal Design of RC Columns
In this section, the RC column of cross section is described, showing the fixed parameters, the design variables, the design constraints and the objective function. 
is given in following Tables
Effect of Grade of Concrete on the Cost of Column
In order to determine the effect of grade of concrete on the cost of R.C columns, the optimal design of columns were found for various grade of concrete. The details of the optimal design are given in Table 1 for the factored load of 750 kN From Table 1 , it can be seen that the cost of the column is least when M 35 grade of concrete is adopted.
The results of the optimization problem for a factored load of 1000kN is given in Table 2 From Table 2 , it can be seen that the cost of the column is least when M 45 grade of concrete is adopted.
The results of the optimization problem for a factored load of 1250kN is given in Table 3 From Table 3 , it can be seen that the cost of the column is least when M 40 grade of concrete is adopted.
The results of the optimization problem for a factored load of 1500kN is given in Table 4 From Table 4 , it can be seen that the cost of the column is least when M 40 grade of concrete is adopted.
The results of the optimization problem for a factored load of 1750kN is given in Table 5 From Table 5 , it can be seen that the cost of the column is least when M 40 grade of concrete is adopted.
The results of the optimization problem for a factored load of 2000kN is given in Table 6 From Table 6 , it can be seen that the cost of the column is least when M 40 grade of concrete is adopted.
V. EFFECT OF REINFORCEMENT DIAMETER ON THE COST COLUMN
In order to determine the effect of diameter of reinforcement on the cost of R.C columns, the optimal design of columns were found for various diameter of reinforcement. The details of the optimal design are given in Table 7 for the factored load of 750kN. The grade of concrete assumed was M 35 . From Table 7 , it can be seen that 12mm diameter of reinforcement give the least cost.
The results of the optimization problem for a load of 1000kN for M 45 grade of concrete are given in Table 8 . 230  423  452  982  16  230  230  423  603  1045  20  230  230  423  628  1055  25  230  230  423  981  1202  32  230  230  423  1608  1464  40  230  230  423  2512  1840 From Table 8 , it can be seen that 12mm diameter of reinforcement give the least cost.
The results of the optimization problem for a load of 1250kN for M 40 grade of concrete are given in Table 9 . 300  553  565  929  16  230  300  553  603  945  20  230  300  553  628  956  25  230  300  553  981  1105  32  230  300  553  1608  1369  40  230  300  553  2512  1750 From Table 9 , it can be seen that 12mm diameter of reinforcement give the least cost.
The results of the optimization problem for a load of 1500kN for M 40 grade of concrete are given in Table 10 . 
